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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Background 
 
In Malaysia, peatlands are the most widespread type of wetlands, occurring in 
more than six of the 13 states and covering an area of approximately 8% of the total land 
area, which is about 3 million (Hashim and Islam, 2008). Peat is a non-homogeneous soil, 
which is brownish-black in colour. It is formed by partial decomposition and 
disintegration of organic matters and vegetation under condition of high water content 
and incomplete aeration. Peat soil has typical characteristics of high natural moisture 
content, high compressibility and low load bearing capacity. In addition, peat is difficult 
to sample (Von Post, 1922; MacFarlane, 1969; Terzaghi et al., 1996; Denhaan, 1997; 
Huat, 2004; Mesri and Ajlouni, 2007). 
The organic matter in peat soil leads to continuous decomposition over time and 
cause uneven settlement in peatland. Peat soil can settle easily, even when subjected to a 
light load (Jarrett, 1995). Hence, it is challenging for infrastructure development on 
peatland due to its poor engineering properties. As the demand for construction land rises 
with the gradual increase of world population, construction on peat land is unavoidable. 
Therefore, alternative ways to construct on a peatland for future development is important. 
Various approaches are used to enhance the engineering properties of peat soil. 
The common way for peat soil improvement is by using displacement and replacement 
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method. In this context, peat soil is being excavated and then replaced back with good 
granular soil, but this method is not encouraged as it is uneconomical. Moreover, if     
heavily loaded infrastructures are to be constructed on peatland, pile foundation will be 
the option as pilling can transfer the whole structure load to the hard rock layer. On the 
other hand, for light load infrastructures, or a road is to be constructed, it is not 
recommended to construct the structures using pile foundation due to its high expenditure. 
The method of pre-consolidation by preloading is the most widely used method by the 
geotechnical engineers to improve the soil, but this method requires a long period of time. 
Nevertheless, all these practices have drawback from its constrained by technical 
feasibility, construction cost, space and time limitations, and preferences. Therefore, it is 
more economical if we could improve the engineering properties of the soil so that the 
structures can be built directly on the soft soil.  
In this research, mass stabilization method was used. The fundamental feature of 
this method is to add binder materials into the soil and hence further stabilize the soil. 
The stabilizer will interact chemically with the peat soil, and improves the engineering 
properties of the unstabilized peat soil. There are researchers have done researches on the 
stabilization of peat soil using binders like cement, kaolin, lime, and blast furnace slag. 
However, only few studies discussed on the peat soil stabilization by using palm oil fuel 
ash. The use of POFA as a stabilizer is not only improve the engineering properties of 
peat soil, but also reduce the landfill area for industrial solid waste disposal. Thus, POFA 
is used in this research. The objective of this paper is to demonstrate the feasibility of 
POFA as an admixture in stabilizing peat soil and to evaluate the response of stabilized 
peat towards settlement. 
 
1.2 Problem Statement 
 
Among the different types of soft soil, peat is considered to be the poorest 
foundation materials as it is susceptible to instability such as long-term consolidation 
settlements and slip failure. Thus, peat land is unfavourable for construction in its natural 
state. Various construction techniques have been carried out to support embankments and 
other structures over peat deposits without risking bearing failures but settlements of these 
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embankments remains excessively large and continues for many years (Huat, 2004). With 
the rising demand of land for construction, it becomes important to develop the peat land. 
Therefore, it is necessary to improve the peatland for future construction project. In this 
study, the researcher is mainly focused on the settlement problem of Pekan peat. 
 
1.3 Objectives 
 
The objective of this research is to investigate the effect of POFA as an additive 
in stabilization of tropical peat soil. Therefore, researcher interested to achieve the 
following objectives: 
 
1. To determine compressibility parameters of unstabilized Pekan peat soil. 
2. To determine compressibility parameters of peat soil stabilized with POFA. 
 
1.4 Scope of Study 
 
The scope of this research focuses on the laboratory test to determine the 
compressibility parameters of stabilized peat soil using POFA. The peat soil used in this 
research was obtained from a site in Pekan, Pahang, Malaysia. While the POFA was 
collected from Kilang Sawit LCSB Lepar, Gambang, Pahang. The standard oedometer 
consolidation test was conducted to determine the effectiveness of POFA in reducing 
settlement of stabilized peat soil. Only three compressibility parameters: compression 
index, coefficient of consolidation and coefficient of volume compressibility are 
measured using standard oedometer consolidation test. 
The test was conducted by applying a sequence of four vertical loadings and two 
unloading to a laterally confined specimen which is 20mm thick and 50mm in diameter. 
The vertical compression under each loading was observed over a period of time. Only 
three compressibility parameters will be determined, which are compression index (Cc), 
coefficient of consolidation (Cv), and coefficient of volume compressibility (mv). 
